



















	  	 	
 		 















   	  
 
		   

  















































 	 	 






   %
 	
    	  "
  
  	
   
 		  	
  	 
 
  )	 		 
 	
	 
	   
		 
































































Applied Mechanics and Materials Vol. 393 (2013) pp 723-728
Online available since 2013/Sep/03 at www.scientific.net
© (2013) Trans Tech Publications, Switzerland
doi:10.4028/www.scientific.net/AMM.393.723
All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of TTP,












  =)   
%&  
 
    
  








































 09-@1   
	 	  
	
 
  	   	


















 		   	 	  	 	 



























 	  	 


























































   




 	   
	 	 
	      	 
 

















   	 	  	

		 
	  	 "	





















"     -





















































	 7B  78B 	
   	
  	 
 "  
  
		     	   3 
 "   
 "    
	"	 )	


























































	 	  !	   -" 	 	 
	  "

   	 	 	 	 
	   


















































		   
	* 	
 
   
 




	  	      "	


















































































  	 #

726 Advances in Manufacturing and Mechanical Engineering
 	
 "  	 	 
	 	   	 	 



































































	  	  "
























































































 		 	  	 
























 4 <  %
 
 4 <"	  !	   <	 2		
	;	,
 $:66.' 
0>1 ! 4 !	 	  <	 












 @.H5@ $.777' 
0@1 4 <"	 !	   		  
 !	 <	 2	
















081 = < C 2 3 F  
 I 4 < 	































  I(  3   +	 














"2, .996H.99@ $.77.' 






   	 	 
 
	 	    
 
  	 
9.@$:6.9'>??H>7: 
728 Advances in Manufacturing and Mechanical Engineering




Research Development of Energy Efficient Water Hydraulics Manipulator for Underwater Application 
10.4028/www.scientific.net/AMM.393.723 
